Functional interactions between K+ pore residues located in different subunits.
The aqueous pore (P-region) of homotetrameric voltage-gated K+ channels has been modeled as a radially symmetrical eight-stranded antiparallel beta-barrel to which each of the four subunits contributes equally. This model has hydrogen bonding between residues located on adjacent subunits and predicts that subunit interactions might have functional consequences. Previously we have used point mutations and an electrophysiological assay to detect functional interactions between a pair of residues at positions 369 and 374 in the P-region, but we could not distinguish between intra- and intersubunit interactions. In the present paper, we present evidence for interaction across subunit boundaries after co-injecting two cRNAs encoding subunits differing from each other at either position 369 or 374. Comparison of the phenotypes of homo- and heterotetrameric channels suggests that pore residues residing in adjacent subunits form a closely packed structure which determines both ion conductance and stability of the open state of the channel. Our results are consistent with a structure in which pore residues 369 and 374 are located in close proximity on adjacent antiparallel strands to allow both intra- and intersubunit interactions.